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[57] ABSTRACT

A dye preparation consists of a water-soluble acid dye
and a water-insoluble basic carrier. The carrier consists
of crosslinked polymer particles of average particle
diameter of less than 1 um and contains at least 2
mVal/g of quaternary ammonium or phosphonium
groups. The dye reacts with the carrier in an ion ex-
change reaction and forms a dye polymer latex which
can easily isolated in solid form, stored indefinitely and
redispersed in water whenever required. It forms a
so-called self-dispersing dye preparation. The dye prep-
aration is useful for making dyed layers such as in pho-
tographic recording materials.

2 Claims, No Drawings
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SOLID PREPARATION OF WATER-SOLUBLE
ACID DYE AND POLYMER PARTICLES WITH
QUATERNARY AMMONIUM OR
PHOSPHONIUM GROUPS

CROSS-REFERENCE TO RELATED
APPLICATION

This is a 'eontinuatl_on of U.S. patent applieation Ser.
No. 355,890 filed Mar. 8, 1982 now abandoned by Gun-

ter Helling, Hans Ohlschlager, ‘Hans Langen for Dye.

Preparation.

This invention relates to a solid dye preparatlon for
the production of colored layers, i m partlcular in photo-
graphic recording materials.

Photographic reeordmg materials frequently contain
colored layers. It is customary to cover the back of roll
'film and sheet film with colored gelatine layers. These
layers are intended not only to reduce the curhing ten-
dency but also to absorb as completely as possible any
light not absorbed by the emulsion layers when expo-
sure is carried out, so as to prevent light scattering
within the layers and hence the formation of a reflected
light halo. An improvement can be obtained by arrang-
ing the colored layer immediately under the lowermost
emulsion layer instead of one the back of the film sup-
port, so that reflection of light from the support 1s also
prevented. |

In some cases it is also necessary to cover the emul~
sion-layer with a layer of dye in order to keep any un-
wanted radiation away from the emulsion. Filter layers,
for example, are particularly important in multi-layered
color photographic recording materials. For example, a
yellow filter layer may be required under a blue-sensi-

tive layer in order to prevent blue light entering the

underlying layers which have been sensitized to green
or red llght but also have an intrinsic sensitivity to blue

light. 1t is also known that the sharpness and the repro-

duction of the green color in the region of exposure to
strong light can be improved by providing a filter layer
containing, a dye capable of absorbing green light be-
tween a green-sensitized layer and a red-sensmzed layer
underneath it.
The dyes used in antl-halatlon or filter layers must
fulfil various requirements. They should have good

absorption characteristics, for example, and should be

capable of being completely and irreversibly bleached
“in the usual photographic baths. They should also be
readily soluble or dispersible so that they can be intro-
duced at a sufficiently high concentration in the layers,

but they must be fixed in the required layer so that they

cannot diffuse into adjacent emulsion layers. Resistance
to diffusion is also required of dyes in the layer arranged
at the back of the film support since this layer may also
come into close contact with the emulsion layer, e.g.
when a film is rolled up or when sheet films are placed
one above the other. The diffusion resistance of dyes
must be ensured even under extreme COHdlthl‘lS of tem-
perature and moisture. |

The dyes used for coloring the layers are in most
cases anionic (acid) dyes which are fixed in the layers by
means of suitanble mordants. - |

Polymeric mordants for acid dyes have been de—-
scribed, for example, in German Pat. No. 928,268, U.S.
Pat. No. 2,882,156 and German Offenlegungsschriften
Nos. 2,113,381, 2,200,063 and 2,315,304. These mor-
dants are not entirely satisfactory in every respect since
they are liable to separate by flocculation, or increase
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the viscosity of the casting solution more than-is de-
sired, or they may be incapable of fixing the dyes suffi-
ciently, or they may fix them so firmly that the layers.
cannot be decolorized by the photographic process. In
many cases they also have an undesirable effect on the
photographic properties, in particular the properties of
the light-sensitive layers. This is presumably due to the
low molecular weight constituents present in them,
which are often difficult to remove. Owing to the ten-
dency of these mordants to flocculate, the preparatlon -
of suitable casting solutions containing these mordants
as well as acid dyes is only possible under certain oper-
ating conditions and with the aid of auxlhary substances
such as wetting agents and binders. Even then, the cast-
ing solutions cannot withstand prolonged storage, SO
that the mordant and dye must be stored separately and
can only be combined to form a common casting solu-
tion 1mmed1ately before casting. -

It is an object of the present invention to prowde a
dye preparation with which stable eastmg solutions may
easily be prepared for colored layers, in particular col-
ored photographic layers. It has been found that water-
insoluble cross-linked polymer particles, which are ca-
pable of swelling -in water owing to their quaternary
ammonium or phosphonium group content, react with
water-soluble acid dyes.in aqueous disperstons {0 un-
dergo an ion exchange reaction giving rise to latices
containing dye without any agglomeration or coagula-
tion occurring, even in the absence of auxiliary sub-
stances such as wetting agents or protective colloids
such as gelatine. These  latices containing dye may
readily be worked up into an anhydrous form which is
stable ‘in storage (e.g. a powder) from which finely
divided dye-polymer dlspersmns may be prepared as
reqmred by stirring up in water.

This invention thus provides a solid dye preparatlon
consisting substantially of

(a) a water-soluble acid dye, and

(b) a water-insoluble basic carrier for the acid dye,
wherein the basic carrier consists of cross-linked poly-
mer particles having a particle diameter of less than 1
um and containing at-least 2 mVal/g of quaternary
ammonium or phosphonium groups.

The dye preparation according to the present inven-
tion thus contains, as an essential constituent, the carrier
consisting of cross-linked polymer particles. This sub-
stance is a particulate polymer which has preferably
already been cross-linked at the stage of polimerization
and contains the quaternary ammonium or phospho-
nium groups at a concentration of at least 2 mVal/g.
The quaternary groups preferably eorrespond to for-
mula I | |

'--(5@--1{2 XO
;
R3

wherein

Q denotes a mtrogen or phosr:horus atom;

R!, R2and R3 each denote a carbocyclic group or an.
alkyl group; Rl, RZ and R3 may be identical or
different or two of these groups may together com-
plete a S-me_mbered or 6-membered heterocyclic
ring; and '

X© denotes an anion.



_ 3
‘Alkyl groups represented by R1, R2and R3in formula

I are straight-chained or branched and normally have 1
to 12 carbon atoms. Possible examples include methyl,
ethyl, propyl, isobutyl, pentyl, hexyl, heptyl and dode-
cyl.

When R1, R2and R3in formula I have the meaning of
carbocyclic groups, these are substituted or unsubsti-
tuted cycloalkyl, aralkyl or aryl groups preferably hav-
ing 5 to 12 carbon atoms, e.g. cyclopentyl, cyclohexyl,
benzyl, p-methyl benzyl, chlorobenzyl, nitrobenzyl,
cyanobenzyl, methoxy benzyl, methoxy carbonyl ben-
zyl, ethylthio benzyl, phenyl and tolyl. |

Examples of 5-membered or 6-membered heterocy-
clic rings completed by two of the groups R!, R2 and
R3 include inter alia the pyrrolidine, plperldme and
morpholine rings.

The preferred carrier polymers include in particular
those polymers which may be obtained from a mixture
of monomers by one of the usual methods of addition
polymerization, e.g. emulsion polymerization, and
which contain both addition polymerizable monomers
(A) which already contain a quaternary ammonium
group or can easily be quaternized, and monomers (V)
which contain at least two addition polymerizable
groups and which have a cross-linking action as a result
of being incorporated by polymerization in various
(originally separate) polymer chains. Quaternization or
introduction of quaternary groups may also be carried
out after polymerization, for example by treating the
tertiary amino groups in the polymer with an alkylating
quaternizing agent or by reacting groups containing
acttve halogen atoms in the polymer with tertiary.
amines or phosphines. The monomer mixture may also
contain other modifying monomers (M) in addition to
the monomers which are important for the presence of
the quaternary groups and the monomers which effect
cross-linking. .

Suitable carrier polymers may therefore have, for
example, the following structure:

(—A—)(—M—)y(—V—); L
wherein

A denotes the residue of a polymerized monomer

having at least one polymerizable ethylenically
unsaturated group and at least one quaternary
group; |

V denotes the residue of a polymerized monomer

having at least two polymerizable ethylemcally
unsaturated groups, e.g. vinyl groups;. |

M denotes the residue of a polymerized monomer

having a polymerizable ethylenically unsaturated
~ group; | :

X, y and z represent the numerical values of the pro-

portions of the individual comonomers in the poly-
mer, namely

x represents 10 to 99 mol percent,

y represents 0 to 90 mol percent, and

z represents 0 to 5 mol percent.

Suitable monomers for the production of units A
contain a polymerizable ethylenically unsaturated dou-
ble bond and, linked thereto, a quaternary or quaterniz-
able group. A group which is capable of being quater-
nized is understood in this context to be one which is
capable of being converted into a quaternary group by
an alkylating reaction. Examples of such quaternizable
groups include inter alia a halogen methyl group at-
tached to a phenyl group, and a tertiary amino methyl
- group attached to a phenyl group. In the case of the
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atoresaid halogen methyl group, quaternarization is
carried out with tertiary amines or phosphines, whereas
in the case of the tertiary aminomethyl group it is car-
ried out with the usual quaternizing agents (alkylating
agents). The term “alkylation” is used in this context to

denote a reaction in which, for example, a bond is
formed between the nitrogen atom of a tertiary amine
and a carbon atom of an alkyl group (including substi-

tuted alkyl groups).

Particularly advantageous polymers for producing
the dye preparations according to the invention are
those of formula II wherein V denotes the residue of a
monomer corresponding to the following formula I1I
which contains at least two ethylenically unsaturated

groups and is polymerizable by addition polymeriza- -
tion:

R_G
| |
(CH;=C),—R5>

III

wherein

n 1S an integer greater than 1, preferably 2,3 or 4,,

R> denote an n-bonded organic group, and

R® denotes a hydrogen atom or a methyl group.

R> may be, for example, a double-bonded or higher
bonded organic residue built up of one or more binding
elements selected from the group consisting of alkylene
arylene, aralkylene and cycloalkylene groups (or, in the
case: of multiple bonded organic groups, of the corre-
sponding multiple bonded analogues of the above men-
tioned groups), ester, sulfonyl ester, amido and sulfona-
mide groups, ether oxygen atoms and thioether sulfur
atoms.' R may be, for example, a methylene, ethylene,
trimethylene, phenylene, phenylene-dioxy-carbonyl,
4,4'-isopropylidene-bis-phenylene-oxycarbonyl, methy-
lene -oxycarbonyl, ethylene- -dioxycarbonyl, 1,2,3-pro-
pan-tri-yl-tris-(oxycarbonyl), - cyclohexylene-bis-
(methylene-oxycarbonyl), ethylene-bis-(oxyethylene-
oxycarbomnyl) or ethylidene-trioxycarbonyl group. It
is preferred to use monomers which are stable in the
presence of strong alkalis and not particularly reactive
so that hydrolysm will not take place during copolymer-
ization

The followmg are examples of monomers from which
the units V may be formed: divinyl benzene; allyl acry-
late; allylmethacrylate; N-allylmethacrylamlde 4,4'-iso-
propylidene-diphenyl-diacrylate; 1,3-butylene-diacry-
late; 1,3-butylene-dimethacrylate; 1,4-cyclohexylene-
dimethylene-dimethacrylate; diethylene glycol-dime-
thacrylate; diisopropylene-glycol-dimethacrylate; ethy-
lene-diacrylate; ethylene-dimethacrylate; ethylidene-
diacrylate;  1,6-diacrylamido-hexane;  1,6-hexame-
thylenediacrylate; 1,6-hexamethylene-dimethacrylate;
N,N'-methylene-bis-acrylamide; neopentylglycol-dime-

thacrylate; tetraethyleneglycol-dimethacrylate; tet-
ramethylene-diacrylate;  tetramethylene-dimethacry-
late;  2,2,2-trichloroethylidene-dimethacrylate; trie-

thyleneglycol-diacrylate;  triethyleneglycol-dimetha-
crylate; ethylidyne-trimethacrylate; 1,2,3-propanetriyl-
triacrylate; vinyl methacrylate; 1,2,4-trivinyl-cyclohex-
ane; and tetraallyloxyethane.

Trivinylcyclohexane, divinyl benzene, tetrallyl oxye-
thane and 1,4-butylene-dimethacrylate are particularly
suitable monomers for the production of units V. Two
or more of the above mentioned monomers may also be
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used together for producing units V of the polymers
according to the invention.

Various monoethylenically unsaturated monomers
capable of copolymerizing with the other monomers
may be used for producing the units M. Here, also mon-
omers having conjugated ethylenically unsaturated
bonds may be used. These monomers and the polymer-
ized units M produced from them do not contain quater-
nary groups.

The following are typical suitable monomers for pro-
ducing the polymerized units M: ethylene; propylene;
1-butene; 4-methylpentene-1; styrene and a-methylsty-
rene; monoethylenically unsaturated esters of aliphatic
acids, e.g. vinyl acetate, isopropenyl acetate, allyl ace-
tate and the like; esters of ethylenically unsaturated
mono- and dicarboxylic acids, e.g. methyl methacrylate,
ethyl acrylate, glycidyl acrylate, glycidyl methacrylate
or butyl acrylate, and other monoethylenically unsatu-
rated compounds such as, for example, acrylonitrile and
allyl cyanide, as well as certain conjugated dienes, e.g.
butadiene, isoprene and 2,3-dimethyl-butadiene.

‘The units V are preferably present in quantities of 1.0

to 5.0 mol percent, units M in quantities of 0 to 45 mol
percent and units A 1n quantities of 40 to 99 mol per-
cent.

The carrier polymers used according to the invention
may be prepared by the usual methods of emulsion
polymerization, for example by emulsion polymeriza-
- tion of a monoethylenically unsaturated monomer (A)
containing quaternary or quaternizable groups with a

multiply unsaturated monomer (V) and a monoethyleni-:

cally unsaturated monomer (M), suitably in the pres-
ence of an anionic surface-active compound, for exam-
ple sodium lauryl sulfate, or in the presence of the so-
dium salt of a sulfonated condensate of an alkyl phenol-
ethylene oxide condensate (e.g. Alipal, manufacturers:
General Dyestuff Corp., U.S.A.) and the like and- suit-
ably in the presence of a radical former or radical initia-
tor, for example in the presence of a Redox type initia-
tor forming free radicals, e.g. potassium persulfate-
sodium bisulfite; potassium persulfate-Fe2+; H;0»-
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Fe2t and the like. Methods such as those described in
U.S. Pat. No. 3,072,588, for example, may be employed.

If, instead of containing a quaternary group, mono-
mer A contains a functional group capable of reacting
with a tertiary amine or phosphine to form a quaternary
group, the latex obtained from polymerization is re-
acted with a tertiary amine or tertiary phosphine corre-
sponding to the following formula IV

R2 . IV

I
R3—Q—R!

wherein Rl, R2, R3 and Q have the meaning indicated,
suitably at temperatures of approximately —20° C. to
approximately 150° C. A polymeric mlcrogel latex i1s
then obtained.

The carrier polymers used according to the invention
are generally obtained in the form of a latex from which
they may be isolated in a solid form when required.
They may also easily be redispersed in water and have

-4 particle diameter of less then 1:um, preferably from 50
- to 200 nm. Suitable carrier polymers have been de-
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scribed, for example, in German Offenlegungsschriften
Nos. 2,551,790, 2,846,044 and 2,941,819. According to
the last mentioned Offenlegungsschrift, the structural
element A has a structure correspondlng to the follow-
ing formula |

R4 \Y%
| |
(-CHz—(ll"") Illl |
CO—0—CHy;—CH=CH—CH;~—Q®—R2?
- XS
R3
wherein

RI, R2, R3 and X© have the meamng already 1nd1-
cated and
R4 denotes hydrogieln or alkyl, preferably methyl.
The following are examples of suitable carrier poly-
mers according to the mvention:

¢ CHy—C95—¢ CHy—CH-y——¢CHy—~CH37—

CO

O

CH>

(IZIJI-I
CH

|
CO0OC-Hs5

CH—CHj3
CH;—CH

CH>

CHi3—N—CH;

CH3;9CIO
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9 _ 10
o S -continued
(CHy~CH-yz~—¢CH;~CH-y—¢ CH;—CH-7— 6
CH=—CHy=~== _
|
i
]
‘
.'("CHz_CH')S—f'CHz“"CH“)z | - 7
CHz ~ +CH—CH;—)
_H@TMCHB |
CH;3 CI©
CH; 8

|
-(-CH;—(IJI-I-)-—(-CHZ—CH-}——(-CHZ—CH);

CO—NH
y 0“C4H9 .

CH3;—N®-—CgH13

1 -
CH;3 C1©

- The dye preparation according to the invention also
contains at least one acid dye as a further essential con- 45
stituent. These dyes may be mainly those known to the

man of the art as anti-halation or filter dyes. These are -continued

generally water-soluble and preferably have at least two — CH CH3
- sulfo groups per molecule. They are distinguished by

having desirable spectral characteristics and by under- 50 X0

going decolorisation in the photographic process or
being washed out of the layers. Examples of such dyes
are given below | |

( S5

H
| |
NaOOC—n—, C—N~=~=N SOaNa —'CH—'CH=CH H;
N . ][ -I |
.RTN ' \‘0 ri.r

T
Q

SO;Na 65 SO3K . SOsK
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-continued _ ' - _continued
HoNOC —I‘_j-—- CH— (CH--CH);I——"— CONH; SO3Na SO3Na 10
N 5
- &b
HO N H,N c@:m&z
© @ 10 SO;©
. SO3Na | . SO;3Na | -
_ _ _ NH, CH3 -
o -5 |
- 15
HOsS >=..- CH— CHT“— CH; | o | 11
N | pre) &
CHj N | N - |
20 " CHj N
SO3H | |
25

o 6 | H03S SO3H
- HOsS >""" CH—CH=CH~CH CH; o
II\I ' ‘ | OH 12

- CHj3
SO3H
0 | | SO3Na |
I o |
CH SO3Na H3yCCO— NH 3
' S | - _N=N OC;H5
SO3Na
45
NaQ38 SO3Na SO3Na |
8
(Csz)N—Q- =N® (C;Hs); | | |
O NH—CH;—S0O3Na
50 |
NaQO3S
CH—S0;© . |
| SO3Na
CH;—SO3H -

55 NaO;S-CHZ— NH

I

14

. 8 T
@ ) @

SO3H - SO3K SO1K

SOsH HsC20,C
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-continued
CH3 16

SO3Na SO3Na

The dye preparation according to the invention is
produced by Stirring up an aqueous dispersion of the
above mentioned carrier polymers with an aqueous
solution of the acid dye. The dye is bound to the poly-

- ,mer particles by an ion exchange reaction which is in

most cases accompanied by a slight increase in the aver-
age particle diameter. From the resulting polymer-dye
dispersion, the dye preparation according to the inven-
tion can easily be isolated in a solid form, e.g. a powder,
by known methods. In this form, it can be stored indefi-
nitely and can be converted into an aqueous dispersion
whenever required by stirring it up with water. These
products are so-called self-dispersing dye preparations,
which require no additives such as wetting agents or
binders for their dispersion, and which spontaneously

form finely disperse systems with water without the aid

of dispersing apparatus such as mixing sirens. The dye
preparations according to the invention may, if destred,
be converted in known manner, e.g. by pressure ag-
glomeration, into tablets or into capsules or granulates,
for example for more convenient dispersion or dust-free
handling. Binders such as gelatine, polyvinyl pyrrol-
idone or carboxymethyl cellulose may be used for ths
purpose. See “Roémpps Chemie-Lexikon”, 7th Edition,

spages 3453 and 3454.

Colored layers for use in photographic materials, in
particular filter layers or anti-halation layers, which are
at least equal in quality to the colored layers produced
by conventional processes from mordants and dyes, can
easily be produced with the aid of the dye preparations
according to the invention. The advantages obtained by
using the dye preparation according to the invention

- include the greater facility with which it can be kept in
- storage and the considerably simpler and more trouble

free method of preparlng the casting solutions for the
colored layers.

EXAMPLE 1

33.8 g of polyQ(N N,N-trimethyl-N-4-methylacryl-
oylbutenyl-ammonium chlorlde- co-styrene-co-divinyl
benzene) 49/49/2 mol percent (polymer 2) are mixed as

4,459,130
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a 12.7% aqueous dispersion with a solution of 1.008 g of 55

dye 12 1n 50 ml of water. The dye-polymer dispersion

~obtained is precipitated by the addition of 500 of ace-

tone, filtered off, washed twice with a little acetone and
dried under vacuum at temperatures of up to 30° C. A
red dye-mordant powder is obtained.

e Redlsper510n test

9 g of water are added to 1 g of the powder and the
mixture is stirred for 5 minutes at room temperature. A

60

finely dispersed latex is obtained. The particle sizes of 65

" the tatex mordant used and of the redispersed dye prep-

aration are determined by laser light scattering mea-
surements (see Table 1). |

ri:il.".l .

CO

14

EXAMPLE 2

1.461 g of dye 14 are added with stirring to 83.2 g of
the polymer described in Example 1 used as a 12.7%
dispersion. After 30 minutes stirring, the dye-polymer
dispersion obtained is filtered, precipitated by the addi-
tion of 500 ml of acetone, filtered off, washed twice
with a small quantity of acetone and dried under vac-
uum at 30° C. A redispersible blue dye-mordant powder
1s obtained. For particle size, see Table 1.

EXAMPLE 3

41.8 g of dye 2 are added to 400 g of the polymer
described in Example 1 used as 14.7% dispersion. After
1 hour, the polymer-dye dispersion obtained is precipi-
tated with 2 liters of acetone and filtered. The residue is
stirred up with acetone, suction-filtered and dried. A
yellow redispersible powder is obtained. For particle
size, see Table 1.

EXAMPLE 4 (Comparison)
+ A solution of 1.008 g of dye 12 in 50 ml of water is

" added with stirring to 34.16 g of a 20% aqueous solution

of the cationic polyurethane according to German @f-
fenlegungsschrift No. 2,315,304 corresponding to the"
following formula:

<|34H9
“O—CHr—CHy»N—CHr—~CHr~O—C—NH—R—NH—C Cju-q-

| & || ll
CsHs

CH;3S049

-f-O-CHz—CHrIiJ-'CHZ‘CHZ"O‘“ﬁ““NH"R“NH—'I:IHUT'
C4Hg

wherein R = 80% -«CH»3¥ and 20% —@—CHz—_@—

A yellow precipitate in the form of floccules appears
which is neither soluble in water nor redispersible.
The particles sizes of the mordant latices and of the
dye-mordant latices according to the invention are
shown in Table 1 below. The increase in particle size

Indicates that the dye has reacted with the latex parti-

cles by an ion exchange reaction. The comparison poly-
mer reacts with the dye to form associates which cannot
be cast to form transparent layers after they have been
mixed with gelatine. The dispersion of the dye prepara-
tion according to the invention may be mixed with
gelatine and cast to form transparent layers.

{rrﬂ
TABLE 1
) Average Particle diameter  Layer after mixing
Example Mordant Mordant + Dye with gelatine
1 113 nm 150 nm transparent
2%, 113 nm 138 nm transparent
3 113 nm 151 nm transparent
4 (compari- solution > 1000 nm cloudy
son)
- -
EXAMPLE 5 |

The colored layers produced from the dye prepara-
tions according to the invention described in Examples
1, 2 and 3 by mixing them with gelatine solution and
casting the mixture on a layer support were compared
with layers of equal concentration which had been
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nrepared from the same mordani-dye combination but
by the following conventional method. An aqueous
naordant solution is added in the appropriate quantity to
50 mi of a2 10% gelatine solution at 40° C. The mordant
solutions are adjusted to a cationic group content of 3§
(3,22 equivalents per 1000 mi. The clear or milky cloudy
solutions obtained are diluted to 100 mi with water.

50 mi of an agqueous dye solution is added with vigor-
ous stirring (o each of the gelatine solutions containing
mordant, and the product is cast on 3 cellulose triacetate 10
sipport by the immersion casting process at pki 5.5-60.0
1o form a filter layer 2.0-2.5 pm in thickness.

To test for diffusion resistance, the dye layers are
washed in ronning water for 16 hours and the density s
detzrmined before and afier washing. In addition, the 15
materials are subjectied to the following color negative
DIOCESS: ,

Color developument

3% minutes at 38° in a developer consisting of 20
e 4 s

S@daum hexaneﬁhaphmmhmﬁ 2y
Sodium sulfite (sicc) 2.0 g
Sodium bicarbonate | 8 g
Sodium bisulfate - Tg 23
Potassium bromige 18g
Sodium carbonate {(sicc) 0z

Hydroxylamsne suifate - 3z
&-aiming-3-methyl-N-——ethyl- 26 g
N-—{B-hydroxyethyl}-aniline
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[Further processing is carried out at 38° €. in the
following baths:

| lahng o

4 minutes 20 seconds 35
Washing | minute 5 seconds
Fixing 4 minutes 20 seconds
Washing 3 munutes 135 seconds

The formulations of the baths used are described 1n 49
“I'he British Journal of th@graphy" July 1974, pages
597 and 598.

All the gelatme solutions give rise to clear layers
when cast in the fresh state.

The color density measured before washing (A) after 45

w]ifumg (B) and after color mg:amwce processing {(C) is
gh@wn m Table 2 below:

o TABLEQ __

Pyve + Mordant

ICGEGE‘ Density

zecording to Time of According to | 50
Example - Measurement  the invention — Comparison
s ot e e S 1545 h _
§ A 3.80 0.81
B 0.79 .82
C 0.06 0.05
Z A 0.75 0,78 35
' B .77 0.79
» 0.02 0.03
3 A 0.70 0.73
B 0.68 0.71
C O 0

We claim:
1. A selfidispersing
Binder congisting substantially of

solid dye preparation free of

a0

(a) 3 W&stﬂ'—mluble: acid dye containing at least two
sulfo groups per molecule, and 63

- (b) a water-insoluble basic carrier for the acid dye,
wherem the basic carrier consists of cross linked

4,459,130

16
polymer particies having an average particic diamn-
eter of less than 1 um and having a quaternary
ammonivm or phosphonium group content of at
least 2 mval/g and the polymer having recurren
vnits of the following structure

f

ey S

By —V )z

witerein

A denotes the residue of a polymerized monomer
having at least one polymerizable ethylenicaliy
unsaturated group and at least one qualternary -
onium or phosphoninm group;

V denotes the residue of a polymerized noowoumsy
having at lezst two polymenizable etnyienicully
upsaturaled growps;

M denotes the residue of a polymerizable monomer
having a polymerizable ethyﬂmicaﬂﬁy unsaturated
group |

%,z represent the numerical values of the propor-
tions of the individual comonomers in the polyney,
“such that

% denotes 10 to 99 mol percent,

y denotes 0 to 90 mole percent, and

z denpotes 1 to 3 M@E percent.

2. A self-dispersing solid dye pmmmﬁmﬁu free ol

binder consisting substantially of

(z) a water-soluble acid dye comtaiming at least two
sulfo groups per molecule, and

(b) a water-insoluble basic carrier for the acid dye,
wherein the basic carrier is a pplymer having -
@urmm units of the following structure

(A=)~ M YV,

- wherein the structural element A corresponds to
the following formula: |

Rﬁ
(_..CHZ.__CE:m) ' | f,Egl
o CO-fo—CHZ--CH=CH-—CH2—?+wR2
- Rr3 g —

wherein
Q- denotes a nitrogen or phosphorus atom;

R1, R2and R3 each denote a carbocyclic group or an
alkyl group; R1, RZ and R} may be identical or
different or two of these groups may together com-
p‘iett@ a 6-memhered or 6-membered heteroccyclic

- ring;
Ré* denotes hydmg@n or alkyl: and
- X~ denotes a anion

V denotes the residue of a polymerized monomier
having at Ileast one polymerizable ethylenicaily
unsaturated groups:

M denotes the residue of a polymierizable monomer
having a polymerizable ethylenically unsatvrated
group; '

X,¥,2 represent the numerical values of the propor-
tions of the individual comonomers in the poiyues,
such that

X denotes 10 to 99 mol percent,

y denotes 0 (o 90 mol percent, and

z denotes 1 to 5 mol percent.
% % &k ok %
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